**Specifications Table**TableSubject area*Civil Engineering*More specific subject area*Production of concrete and strength properties*Type of data*Table, graph.*How data was acquired*Laboratory experiment via response surface methodology*Data format*Raw and Analysed*Experimental factors*Modelling and concrete strength*Experimental features*Compressive strength and self-compacting concrete*Data source location*Experimental and laboratory*, NigeriaData accessibility*Within this article.*

**Value of the data**•The present data can be used to predict the strength of auto-compacting concrete at varying days.•The dataset can be used to determine the trend of strength associate with concrete.•The dataset can be used to detect the effect of SP.•The dataset can be used to determine the nature of concrete, and the corresponding degree of hydration.•The dataset can serve as an experimental framework for the analysis of other basic properties of concrete.•The dataset can help in developing experimental programme for the evaluation of model accuracy and precision.

1. Data, and experimental design {#s0005}
================================

Strength data presented here are from seventy-two (72) different POFA concrete samples fabricated to compare with normal concrete without ash. We make reference to [@bib1], [@bib2], [@bib3], [@bib4], [@bib5], [@bib6], [@bib7], [@bib8] for related views such as forecasting and prediction. In this dataset article, a 7-day, 28-day, and 90-day compressive strength models were derived by statistical analysis and the proposed models results and description as contained in [Table 1](#t0005){ref-type="table"}, [Table 2](#t0010){ref-type="table"}, [Table 3](#t0015){ref-type="table"}, and [Fig. 1](#f0005){ref-type="fig"}, [Fig. 2](#f0010){ref-type="fig"}, [Fig. 3](#f0015){ref-type="fig"}, [Fig. 4](#f0020){ref-type="fig"}, [Fig. 5](#f0025){ref-type="fig"} are as follows.Fig. 1Prediction and experimental result (3-days model).Fig. 1Fig. 2Prediction and experimental result (7-days model).Fig. 2Fig. 3Prediction and experimental result (14-days model).Fig. 3Fig. 4Prediction and experimental result (28-days model).Fig. 4Fig. 5Prediction and experimental result (56-days model).Fig. 5Table 13days experiment.Table 1$x$051015202530$y$30.9412.3414.2417.5223.6326.0830.68Table 27 daysexperiment.Table 2$x$051015202530$y$40.6012.7715.3518.6730.3231.8035.78Table 3ppp 14 daysexperiment.Table 3$x$051015202530$y$52.1014.4517.2420.4034.7136.8246.30

1.1. Sample preparation methods {#s0010}
-------------------------------

In this investigation, concrete samples were prepared using Palm Oil Fuel Ash (POFA) at varying percentages, with ordinary Portland cement. The POFA was replaced at 5%, 10%, 15%, 20%, 25%, and 30% with cement and superplasticer at 2%.

2. Materials and methods {#s0015}
========================

2.1. Quadratic equation generated from the model {#s0020}
------------------------------------------------

*Besides the statistical software used in the data analysis, is a predictive quadratic model defined as follows:*$$f\left( x \right) = C_{0} + \frac{C_{1}\left( {x - x_{0}} \right)}{1!\left( 5^{1} \right)} + \frac{C_{2}\left( {x - x_{0}} \right)\left( {x - x_{1}} \right)}{2!\left( 5^{2} \right)} + \frac{C_{3}\left( {x - x_{0}} \right)\left( {x - x_{1}} \right)\left( {x - x_{2}} \right)}{3!\left( 5^{3} \right)} + \frac{C_{4}\left( {x - x_{0}} \right)\left( {x - x_{1}} \right)\left( {x - x_{2}} \right)\left( {x - x_{3}} \right)}{4!\left( 5^{4} \right)}\mspace{50mu} + \frac{C_{5}\left( {x - x_{0}} \right)\left( {x - x_{1}} \right)\left( {x - x_{2}} \right)\left( {x - x_{3}} \right)\left( {x - x_{4}} \right)}{5!\left( 5^{5} \right)} + \frac{C_{6}\left( {x - x_{0}} \right)\left( {x - x_{1}} \right)\left( {x - x_{2}} \right)\left( {x - x_{3}} \right)\left( {x - x_{4}} \right)\left( {x - x_{5}} \right)}{6!\left( 5^{6} \right)}$$where $x$ and $C_{i}, i \geq 0$ denote varying percentages of POFA and compressive strength respectively.

2.2. Data analysis {#s0025}
------------------

For $x$ the varying percentages of POFA with zero (0) as the control, and$y$ the average compressive strength, we present in [Table 1](#t0005){ref-type="table"}, [Table 2](#t0010){ref-type="table"}, [Table 3](#t0015){ref-type="table"}, [Table 4](#t0020){ref-type="table"}, [Table 5](#t0025){ref-type="table"}, [Table 6](#t0030){ref-type="table"} the relationship between $x{and}y$ at varying intervals in days.Table 428 daysexperiment.Table 4$x$051015202530$y$40.6015.7217.8522.6338.3548.7055.74Table 556 daysexperiment.Table 5$x$051015202530$y$66.8016.3520.3624.5643.8053.7961.32Table 690 daysexperiment.Table 6$x$051015202530$y$80.5017.2821.4026.7757.0959.5475.60

It is noted from [Table 1](#t0005){ref-type="table"}, [Table 2](#t0010){ref-type="table"}, [Table 3](#t0015){ref-type="table"}, [Table 4](#t0020){ref-type="table"}, [Table 5](#t0025){ref-type="table"}, [Table 6](#t0030){ref-type="table"} that there was an increase in strength as the percentage of POFA increased but the control was slightly high. [Table 7](#t0035){ref-type="table"} shows the experimental and numerical results for POFA with regards to Compressive Strength for 7, 28, and 90 days.Table 7The experimental and numerical results.Table 7:7 days28days90daysPOFA (%)Compressive Strength (N/mm^2^)Compressive Strength (N/mm^2^)Compressive Strength (N/mm^2^)ExperimentalNumericalExperimentalNumericalExperimentalNumerical040.640.659.659.680.580.5512.7712.7715.2815.2817.2817.281015.3515.3519.4119.4121.4021.401518.6718.6722.4722.4700000526.7726.772030.3230.3238.1038.10000002057.0957.092531.831.80000030541.541.510005012559.5459.540000013035.7835.4800100012553.4853.480010012575.6075.6000000625

The plots of the experimental values of the compressive strength at varying days vs the predicted strength using Matlab are shown via [Fig. 1](#f0005){ref-type="fig"} through [Fig. 5](#f0025){ref-type="fig"}. The compressive strength values of POFA concrete were very close to the strength of normal concrete: 75.60 N/mm^2^, 80.5 N/mm^2^ respectively at 90 days.

2.3. Models correlation -- predicted and measured {#s0030}
-------------------------------------------------

Matlab statistical software was used to analyse and investigate the effect of the parameters (cement, water cement (WC) ratio, POFA and superplasticiser (SP) on the hardened properties (compressive strength at 7, 28 and 90 days. Determination of the independent parameters with respect to their percentage replacement was made on initial experiments as shown in [Table 1](#t0005){ref-type="table"}, [Table 2](#t0010){ref-type="table"}, [Table 3](#t0015){ref-type="table"}, [Table 4](#t0020){ref-type="table"}, [Table 5](#t0025){ref-type="table"}, [Table 6](#t0030){ref-type="table"}, which also contains the experimental values of the increase in strength at 7, 28 and 90 days. The quadratic model equation was used to determine the experimental values and compared with the model. The predictive and experimental models showed the same values and pattern graphically as depicted in [Fig. 1](#f0005){ref-type="fig"}, [Fig. 2](#f0010){ref-type="fig"}, [Fig. 3](#f0015){ref-type="fig"}, [Fig. 4](#f0020){ref-type="fig"}, [Fig. 5](#f0025){ref-type="fig"}.

Transparency document. Supplementary material {#s0040}
=============================================

Supplementary material.

The authors are grateful to Covenant University for the provision of resources, and enabling working environment.

Supplementary data associated with this article can be found in the online version at [10.1016/j.dib.2018.02.008](http://dx.doi.org/10.1016/j.dib.2018.02.008){#ir0010a}.
